Abstract: Bahía Concepció n is one of the largest coastal bodies of water on the peninsular side of the Gulf of California, which is characterized by great fish species diversity. Spatial distributions of fish larvae in Bahía Concepció n during June and November 1997 were analyzed; these months were representative of the extreme hydrographic conditions during an annual cycle in the Gulf. Zooplankton samples (333-mm conical net) and conductivity, temperature, and depth data were obtained at each sampling station. The Bray-Curtis dissimilarity index defined three groups of stations in June (mouth, central, and interior) and two in November (mouth and central-interior), which vary in species composition and dominance. In June, Gerreidae (Eucinostomus gracilis) and Clupeidae (Opisthonema sp.) larvae were the dominant species in the bay mouth; Sciaenidae type 1, Clupeidae (Harengula thrissina), and Pomacentridae (Stegastes rectifraenum) larvae were the dominant species in the central bay; and Gerreidae (E. dowii) larvae in the bay interior. The differentiation of three groups is associated with variations in hydrographic conditions recorded from the mouth to the bay interior, coinciding with a well-defined thermocline throughout the bay as a result of weak winds prevailing in the central Gulf region. In November, Mullidae and Clupeidae (Etrumeus teres) larvae were the dominant taxa in the bay mouth, and Gobiidae (Ilypnus gilberti) and Blenniidae (Hypsoblennius gentilis) larvae dominated in the central and interior bay. The similarity of the larval composition of the central and interior bay is associated with a straight spatial gradient of temperature and salinity and homogeneity in the water column; this condition was caused by strong winds and tides that affect the region in late fall. In addition, the presence of mesopelagic species (e.g., Vinciguerria lucetia) in the bay interior during November indicates a clear influence of the Gulf waters in the bay at that time, possibly as a result of intensive mixing.
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The Gulf of California (the Gulf ) and its coastal bodies of water is a region of great ecological and fishery importance, characterized by high species diversity and abundance of commercial species (Fisher et al. 1995 , Cisneros-Mata et al. 1997 . These biological characteristics are associated with complex oceanography and well-defined wind patterns that maintain high productivity in the region. Strong northwesterly winds and tides cause vertical mixing from late autumn until early spring, and weak southerly winds permit the thermocline formation in summer (Roden and Groves 1959 , Badan-Dangon et al. 1985 , Alvarez-Borrego and Lara-Lara 1991 .
Bahía Concepció n is one of the largest and shallowest coastal bodies of water on the peninsular side of the Gulf and is connected to the Gulf through a straight, permanent opening. Because of its permanent connec-tion, the bay may be an important nursery area for fish species that inhabit the region (Abitia et al. 1990 , Rodríguez et al. 1992 . Studies of fish larvae in the Gulf have increased since the 1970s (e.g., Moser et al. 1974 , Green-Ruíz and Hinojosa-Corona 1997 , Sánchez-Velasco et al. 2000 , 2002 , but little is known about the ichthyoplankton in Bahía Concepció n and other bays of the Gulf. In Bahía Concepció n the only ichthyoplankton data reported have been the presence of eggs and larvae of two sardine species in the bay mouth, coinciding with their spawning period in the Gulf (Muñ etó n-Gó mez et al. 1994, Cota-Meza and Muñ etó n-Gó mez 1995).
The objective of the study reported here was to determine the spatial distribution of fish larvae in Bahía Concepció n during June and November 1997, two months that represent the extreme hydrographic conditions of an annual cycle in the Gulf of California.
materials and methods
The sampling grid consisted of 36 stations located throughout the bay, which was sampled during the day on 21 and 22 June and 29 and 30 November 1997 (Figure 1 ). The temperature and conductivity of the water column at each station were measured with an Inter-Ocean CTD (Conductivity Temperature Depth Profiler). The zooplankton samples were obtained using a 150-cm-long conical net with a 60-cm mouth diameter and 333-mm mesh size. Surface collections were of 5 min duration at a ship speed of 4.5 km/ hr along a semicircular course. The filtered water volume was calculated using calibrated flowmeters placed in the mouth of the net. Each sample was fixed with 5% formaldehyde buffered with sodium borate (Kramer et al. 1972, Smith and Richardson 1979) .
Zooplanktonic biomass was estimated by displacement volume and standardized to milliliters per 1,000 m 3 of sea surface (Kramer et al. 1972) . Fish larvae were removed from the samples after biomass determination and identified mainly according to the descriptions of Moser (1996) and Jiménez-Rosenberg (1994 , 1998 . Larval abundance was standardized to the number of larvae per 100 m 3 of sea surface (Kramer et al. 1972 ). Similarities among sampling stations in each period were measured using taxa with a frequency of occurrence b5% (Bray and Curtis 1957, Field et al. 1982) . To reduce the influence of the most abundant species, the standardized data were root-root transformed. Groups of stations were defined using the Bray-Curtis dissimilarity index, a technique that is sufficiently robust for many marine data because it is not affected by multiple absences and gives more weight to abundant species than to rare ones (Bray and Curtis 1957, Field et al. 1982) . Dendrograms were constructed using the UPGMA method (Sokal and Sneath 1963). The Olmstead-Tukey test, which incorporates the frequency and abundance of species, was used to determine the dominant species of each station group Rohlf 1979, Sánchez-Velasco et al. 1996) .
results

Hydrography and Zooplanktonic Biomass
The mean sea-surface temperature was significantly higher in June (29 C) than in November (24 C), and the mean zooplankton biomass was significantly higher in November (458 ml/1,000 m 3 ) than in June (196 ml/ 1,000 m 3 ) (P < 0:05). The mean sea-surface salinity was similar during both periods (35.5 psu).
The spatial distribution of hydrographic variables showed higher spatial gradients in June than in November. The lowest seasurface temperature and sea-surface salinity values were recorded in the mouth zone in June, whereas the highest sea-surface temperature and lowest sea-surface salinity values were recorded in this zone in November. The highest zooplankton biomass values were in the vicinity of the mouth and in the central bay during both periods (Figure 2) .
The vertical distribution of temperature showed a marked thermocline between 10-and 17-m depth from the mouth zone to the interior bay in June, and at 28 m in the mouth zone in November. Temperature did not vary with depth in the central or interior portions Figure  3 ).
Fish Larvae
A total of 2,327 larvae was collected in June, with 21 families and 47 lower taxa identified, and a total of 1,118 larvae was collected in November, which included 33 families and 63 lower taxa. Larvae of shallow demersal species constituted more than 73% of the total larvae caught during both periods, with 10% mesopelagic and deep demersal species in November (Table 1) . The most abundant families were Gerreidae (62%) and Clupeidae (15%), accounting for 75% of the total larvae caught in June. Mullidae (27%), Gobiidae Fish Larvae in Bahía Concepció n (Gulf of California) . Icaza and Sánchez-Velasco (20%), and Clupeidae (9%) were the most abundant families in November, accounting for 56% of the total larvae collected. The Bray-Curtis dissimilarity index defined three groups of sampling stations in June at the 0.7 dissimilarity level (Figure 4) . The first group of stations (n ¼ 8) was located at the mouth zone, and the ichthyoplankton collections were dominated by Eucinostomus gracilis and Opisthonema sp. Fourteen stations from the central portion of the bay were grouped, characterized by having a higher larval abundance and number of species than at the mouth and interior zones of the bay. Sciaenidae type 1, Opisthonema sp., Stegastes rectifraenum, E. gracilis, and Harengula thrissina were the dominant species in the central zone. Ten stations from the interior portion of the bay were grouped, with the lowest larval abundance and species number. Sciaenidae type 1 and E. dowii were the dominant taxa in this zone (Table 2 ). Two groups of sampling stations were defined at the 0.8 dissimilarity level in November (Figure 4) . The first group of stations (n ¼ 6) was located at the mouth of the bay, and collections there were characterized by having low larval abundance and species number. Mullidae type 1 and Etrumeus teres were the dominant species. The second group of stations (n ¼ 23) extended through the central and interior zones of the bay, with high larval abundance and species number. Mullidae type 1, Ilypnus gilberti, Sciaenidae type 2, Pomacentridae type 1, and Hypsoblennius gentilis were the dominant taxa (Table 3) . Mesopelagic species, including Vinciguerria lucetia and Benthosema sp., were found in collections from the central and interior of the bay. discussion Variation in the spatial and temporal distribution of fish larvae found in Bahía Concepció n is affected by the wind patterns and hydrographic variation of the Gulf of California region. The water column stratification, with a well-defined thermocline in June and the hydrographic homogeneity of the water column in November, which is associated with the highest zooplanktonic biomass volumes and lowest sea-surface temperature Fish Larvae in Bahía Concepció n (Gulf of California) . Icaza and Sánchez-Velasco of the study, is consistent with previous studies in the Gulf (e.g., Roden and Groves 1959 , Badan-Dangon et al. 1985 , Lavín et al. 1997 . Strong northwesterly winds cause upwelling along the eastern shore and strong vertical mixing in the central Gulf from late autumn to early spring. During summer, weak southeasterly winds generate local upwelling along the western shore, influencing the water column stratification and a well-marked thermocline. These conditions are reflected in Bahía Concepció n. During the stratification period, strong differences in species composition and dominance are associated with variations in temperature, salinity, and zooplankton biomass in the mouth, central, and interior regions of the bay. Stations at the bay mouth were characterized by having lower temperatures and salinities and higher zooplankton biomass than those in the central and interior zones. The interior zone had the highest temperature and salinity. Partitioning the bay into three zones is consistent with findings of Obeso-Nieblas et al. (1996) , who divided the bay into mouth, central, and interior zones according to current speed. Because of the geomorphology of the bay the highest speeds occurred in the bay mouth and the lowest occurred in its interior. Larvae of the coastal pelagic Opisthonema sp. and shallow demersal Eucinostomus gracilis were numerically dominant in the collections taken in the bay mouth during summer, coinciding with their spawning period in the central Gulf (Moser et al. 1974 , Avalos-García et al. 2003 . During summer, larvae of shallow demersal species such as Stegastes rectifraenum and Harengula thrissina dominated the plankton collections from the central bay, and E. dowii dominated in the bay interior. These latter three species also spawn in the central Gulf during summer, but with lower abundance than Opisthonema sp. and E. gracilis (Avalos-García et al. 2003) .
Similarity of larval composition in the central and interior bay in November is associated with the hydrographic homogeneity of the water column caused by strong prevailing winds. Mixing of the water column is also affected by the high tidal ranges that occur in the central Gulf at that time of year (Instituto of Geofísica 1994). Larvae of Mullidae, Ilypnus gilberti, and Hypsoblennius gentilis, among other shallow demersal species, dominated plankton collections from the central-interior bay, but occurrences of these larvae are rare in the central Gulf (Moser et al. 1974 , AvalosGarcía et al. 2003 . In addition to Mullidae larvae, the coastal pelagic Etrumeus teres was a dominant species in the bay mouth in November, coinciding with its spawning period in the central Gulf (Moser et al. 1974 , GreenRuíz and Acal-Sánchez 1987 , Avalos-García et al. 2003 . The presence of larvae of mesopelagic species such as Benthosema sp. and Vinciguerria lucetia and deep demersal species such as Merluccius productus in the central and interior bay during November is a clear indicator of the influence of the Gulf waters on the bay at that time. This was possibly the result of intensive mixing in the water column.
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